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(54) CALIBRATION METHOD 
(57)Abstract: 

PR03LEM TO BE SOLVED: To provide a calibration method wherein higher 
precision can be attained by removing errors to be caused by binarfzing 
process. 

SOLUTION: A distance image at each moving point when a measurement 
plate 1, as a calibration object, is moved by yaw rotation, pitch rotation and 
back and forth movement against a 2-dimension visual sensor 4. is obtained 
with the 3-dimension visual sensor 4. and the obtained distance image is 
processed for the providing 3-dimension coordinate value of each pixel for 
each distance image, so that a calibration value is obtained from the 
obtained 3-dimension coordinate value. ,/ 



/ 



Sj 



23 2 



2b 



2d 



V-T 



^5 



a°°r 



■S 



Mi 



LEGAL STATUS 

[Date of request for examination] . 23.03.2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] . 3453734 

[Date of registration] 25.07.2003 
[Number of appeal against examiners decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



http://www19.ipdl.ncipi.go.jp/PA 1/resuit/dstail/main/wAAATNaGmuDA4 1004792... 2005/06/29 



I 



Ci4>B*Bttff* (JP) 02> & m & » & $g (A) (IIMMWMMM 

#^¥10-47920 

(43)&BBB TO<MP(1998)2J!20B 



G 0 1 B 11/00 

G 0 1 C 3/06 

G 0 6 T 7/00 

H04N 7/18 



m&mut *f&$t msmoM ol (£i8K) 





^H¥8 - 208225 


(71) ttilSA 


000001236 














(22)UlKB 


¥J£8 ^(1996)8/1 7 B 






6^ 






(7i) max 


000103482 






















2 #37-^ 






C71)UJBA 


597077241 






















5 X^ft&A 








503 








(74)«SA- 

















(54) **U7l/— >9>#* 



(57) [Sft] 

■ [Kill -fiHt«aSlc < fc4KS*»=LrB*fiffi^* 



V- 5 




F I StiS^Tr;®/?? 

G 0 1 B 11/00 H 
G 0 1 C 3/06 Z 
H0 4N 7/18 Z 

G 0 6 F 15/62 4 1 5 




(2) 



1#KW 10-4 7 9 2 0 



Bisfe «fc 0W*»« * t * * * 03 EM"* 

tea ux*ii*o>«naE»B«««>ssfc5ca«fiat* 

[M**.2] 1fllElUt*«l=J: y »«**.fclSW» 

*flia-r*i=wu -oa>in«i=-3i*"t»a©iH*«>J« 

[000 1] 

Klz J: y tftag«8<D = *56i4«*Iti8f % <*> l=«BB <t $ 
ft* =*5ctt3HS«l= felt * * * ,J * ^ 3 

[0 0 0 2] 

tf«&*VCt»* C«*tf1«W! , l I 5-2 4 8 8 1 9#»« 
»■) . Cfl>»Ssl*. tt3Effl»**Ji:L."C*****" : * 
IBM 5 1 (t L < I4»ttfl)*> tf*S**vfca£* 52? 
JBl\ Cfl)iW3e«5 2 $«9ttPS*5 3 i:*-3t»*i:» 
B*-ttft4<6HJfcSa«-b>-«-5 4(=*oT*«il5 1 

jE7-9£19««i0>-eft«. ZOiHs, ^ISfe?5l$i2 
[0 0 0 3] 

[»W*<*»L*5fc-r4»HJ L*L«t*<&. 

i tii(6«[i3iiz«feyismr4BSi=. co^Bfiias i 
■rtiT i^oxfflsroai^-v y 7u-*>a 

[0 0 0 4] *$6WI*, ;:<7JJ:5«Cfl3SI/5£fSjHf 



[0 0 0 5] 

y StiEfi -5 c t $i#ta t r t <75 -c -s. 

[0 0 0 6] y ?u-->a >tf»i=fci. x "C 

«?-ISi:*tLt-SS-ro3-[Hli£, e-y^lHliE : tL< 

JB a * *l « C <h I = «fc o T «■ © * © EKEH* « (75 2 * 
[0 0 0 7] *§tm-£1x\f.. ixIEEm&^Siifcck 

ij 7v -}t—-3)V) tfftmth&o** te^©73iass& 
[0008] **Mi=fitxT», mie«**«i=*ya 

£ L T»»DD«fl) ^ A- > * ff 5 Z t A<T- 1 . 
«k y Sffi S tt ^ ^ 'J ^ ■ > 3 > £ «t -3 w i "I ftE £ & 

[0 0 0 9] 

[00 1 0] #&B/iro-HJ&fiWI=GS5=.;fc7ctrt 
WIW^- 5*S«MW8« 3 t - fflSaifl'ISte i L T 



(3) 



1 0-47 9 20 



3 ssiwr* 1 1 tizmzmzfo i a>»»tt*na cr 

[00 1 1] WEa*tEMrt»2tt. IBX7-f«T2 
at, C^11X7'<^2 a ±K@f£x— 7;U2 b £tt 
LTHIt6*t4=J-3l-BeKtt2 c Zftdcfc 
-3 T iWSffi 1 4 C» L T 3 -@$£ 

(jtTBiKtiiaytDBie) , tf^^BK ok^eie^® 

CODJHftttl OMfr 

/S-3tt^ 0 cuts a>kfa— * 5^&fl>MW(B* 
jSt?<D8iaii*^ = *5ctBK-b >^ 4 l=r 

[0 0 12] C©Z#7C«5frfe>1MI*. SHftHftTctt 

[0013] asiz. *ais«ii=fiit4*vy^u-5/3 

>»2*Bi 5 7b SB) 1 8S#BLoo, E}27^MD1 
[0014] x^rsjo5tt«T-*S»tt-r*x^F 
2 7bMta 6 ic j: o r i&bjjt 

[0 0 15] SI : H«S««*>* 4l=»LTHStE 
*¥EsieWl (Xtt) J: (Ztt) <7>£$6£ 

S2 : X?S&<Dim\S»'T--* £&ft-tZ>tz#>\z % (211 
5(a) l=saFJKS.fc5 lz, H*5HMe-fe:/1MI-ML 

rastsi *±Tsi2tt«^yi-+3 o* r«efr*i&ii 

[0016] S3-S5 :E^tt>^4(DCCD 

^yaiE-r*. fcfc. co^-r-rr:/?-* ttaj 

3) <B> x-f 7* >fl lc«fco-CffiS»*.*t0> 

r*fc£ 0 fit, za)«iai**tt1E-eo>lB«*3iB»i» 

■T5*T?iayiS**i4. • 
[001 7] S6-S7 : 3 El<Z>SBHiiH&#8t 

:o/f -r T>tt*a»M<fEttB 



[0 01 8] S 8~S 9 : ;M5&E 1 0>fiJ&&@ * — S fcf 

•y* («s.«o. imm) «it»»i-r 

^KaiE^r-f^tt (1 5 0 00) ByiKLTXMUD 
IE[2l$EB^a>5§gtliI<£T7 7-<;Ux p 0. ckd~x P 14 
99. ckdi:Sl*aCc CHt, i^lf7 5mm- 
1 2 5mmO)iIi|£iGiaiw^{t^X$iCDj£[°]lcB#(D±rcO 

[0019) S10-S11 : ID 1 5 ( b) \Zfjk 

«aiii3-3o' oftg^oitriag-r^ iri^iw. ceo 
nstsi «»a*fiiic»jaittB*TfK'r. 

[0020] SI 2 ~ S 1 8 : S3-S9t^ 
<Z)&Ji£*TOt\ #J*.l£ 7 5 mm- 1 2 5mm(7)igE5 
HlC^lt^X$4(Dg[Hl$£B#0±rcDSEgtii^ J r--'^ 

/fiknO. kmt~xn 1 4 9 9. k m t 
t?. 

[0 0 2 1 ] S 1 9 : X^frCft^-y 0 7 y ^f-^^J 

- x (XttCDaESKBt) fc«fct/l u't- w (XlBttfiEl 

S20-S22 : 1531(7) £ 5 \Z Lt ft fit * *tfc X $6£>IE . 
0lsB#CDSggtil^^7^;Ux p 0. kmt*5xp14 
9 9. kmtSB^iit?. 

[0022] S 2 3 ~ S 2 6 : MStE 1 Offifi (Di±^(Z 
J: o T I* « b tt 4 KWi«T f - ^ iz « *l 1 ^Sffi L r -t 

( i ; 2 5 611 j : 2 4 2BJ«) CD«-@^^fC-0 
BiKDH^^f-^ tit^L, ^i^f^lj^x-^ x p 1 0. 
km t 0>nftm?fl(Dli*a>ffit-t(D--OKl<Dttffi<7)Iiia 
f-^xp. kmt 0>HL< nffmM<BH*Offii:£tt 

$^3aiC-r4fc«Jbl^-t-C7)ll^C7)iitlCO ! u t- x [m] 
[n] [0]~lut-x[m] [n] [2 5 5]C0fl 

**mmz+z> 9 

S27-S28 : HSfilO) I u t - x a>ffiA^gffl"C:& 
^(DH^O I u t - xl:i^f£77-<;^ 

»y &Ajt£m<D&mm$mj£?z>o zzvit. 77^ 

iKDxpff, km t <0a(&^#7b<?7^U(7>III£&U 

tffxo, 1 mm) -0 ztiiz&v % &mmo&9)iz%iix 

[00 23] S29 : i : 2 56 fR, . j : 2 4 2 

c7>±rcDSiSiwOt^"c s 23-S2 eco^Si^Td. 



(4) 



ft68¥ 1 0-4 7 9 20 



S30 : £-CroffiSiSH&7 7-f^x pO. kmt~xp 

14 9 9. km t iconta******:****** 

[0 024] S31-S41 : Xf6romi°lfEB#(DS§Stl2) 
^7-(^xn0. kmt~xn1499. kmtlZO 

0. kmt-x p 1 4 9 9. kmtlCfcltaSaS (8 2 

0-S2 8) tB»fl)ffia*1f-3r. &isSta>i u t- 

[0 02 5] S 4 2~S 4 9 : ^M^Om^Ot^^. 

(Z : 0-2 5 5) ICOU-C, Xtt3Eiai5lBH=telt*«> 
M&gjbN* 03 Zl^fi S§S«£ I p - I u t - x 

[i] [J] Cz] 6*tfX»»BHB*l=fcltft»»tt 
S*xC,a>Z«l^lSl<Dffl*tS§St in=lut-w []] 

[i] [z] tLt. »S1fi*tta<*«>l=*'3fr'Pfctt 

X= ( i p- i n) / (2 x t a n 9) © 

e : atstin ot&unis. 

p- i n) |*XttjE@l&*l=fclT4iS* ttafcx,4fiE1 

«E6#i-fcit-5H«astwE^s-r. LfcA^r. sis 
ts i <oiei21§eb# t annsftroft ismfttt**"*" £ a o> x 

[j] [z] Wl = tttt**l*. i PtUttin 

[z] ir^SflfcfSSf 

[0026] S50 :W£«>S4 2~S4 9©«HI* 

i : 2 5 6HS!, j : 2 4 2mm<D±xo>m&\zr>^x 

[002 7] Y^[S]WafflT-^$^W^*Y7? 

T 1 ~T 4 4 WS-J^xy ^1- UfcA < "3"C^'i^^^ v ^ > " 
[0 0 2 8] CCYMOAf^TK^f-^Mffl 

fcft»<7J7P-li. 01 7 (a) (b) IZTfitlxh*? 

I=. Mttttl 2 0" K>^SS-3lt-ClSS-rS 

(Xf^T2, T1 0#R3) =fcl=*y Y75lS)CDS§SI 

7-OUyp0. km t ~y P 1 4 9 9. kmtfc^tfy 
nO. kmt~yn 1 49 9. k m t 

S*iffl 1*1 §1= ^ l W if B8 f £ - 1 1 • 

[0 0 2 9] ^Ut. zTjisjoiaax-^ ZftM?* Z 

Ell 2JbSlKn 4l-cfc-3T:!ftB^"f 5). 
[0030] U1 : =*5ctatt-fe>-y-*l=«l''CaiS«' 



[003 1 ] U2-U4 : =:A5ttl^-t:>^4a)CCD 

[0 0 3 2] U5-U6 : =&HiST?3@(08iJ5tlSI«/)<ai 

>t fa.-^ 5rtroE1SSai=««TS8aStSi«7 7"(' Mz 

[0 0 3 3] U 7-U 8 : ifflSfil ©WStttS-Sc 
<«*.tfO. 1mm) Kl+lt*l=r 

«Hit7r^A» (i ooo@) taySL-cztto 

SgSUHfe^T'T 0. kmt~z999. kmtlCf 
Sat;. u3l"C, $15.14 1 0 0mm~ 2 0 0 mmtDiM 

•a) o 

[003 4] U9:Z»R«>^"^7»;7't-^^ 

zi-^SH^IS^I"*" 

U1 0~U1 1 :«a«)*5liU-C«***vfcZl*«)H 
[0035] U12-U15.: B27S2B6»*T * ? 

S 2 3 ~ s 2 6 1 mmz l r» ^sewd**- * <» 

i, )<D&®m (i : 2 5 6IS, j ; 2 4 2 ISJlSI) S 
OmmiaWllfcy. *»raB*OlI*»**<1 2 B BLfC 
ut- z<Dfl$' : ^S{SI-t' 

U 1 6 ~ U 1 7 : il^filO I u t - z Offi* <3 PSfifC fc 
-Sit. I u t- zirSE^aA/fi^T'f 

+1-5. 

[00 3 6] U1 8 : i : 2 56il5g. j : 2 4 2 n« 

U 1 9 : ±TOl§8tB0«7 7«f ^z 0. kmt~z99 
9. kmt \z-O^X&mtfteZtxt-fr : £fr&te S ' & ' t 4. 
[0037] U20-U25 : =&t!I3^ CD H3^C7> t ^fil 
(z : 0-2 5 5) in-DHT. *lSH*ffi*«fi*DI=a-3 
1 = 1 ut- z [jD C i 1 Cz3 
irlftS-f-S. iLT. i AtT^ffit^^i: tl=. - 
» I »•* I u t- * CJD CiD [z]i:«*t4 = 



(5) 



IffflW T *0 4 7 9 2 O - 



t I z j: y * (7) & B <» E * ■ 1= W * z * « * • * * • 

[0 0 3 8] U2 6 : BtffiOU2 2~U2 5CDiiaS$ 
i : 2 5 611, j : 2 4 2\g%<0±T<DWHk\zr>l*X 

-£s*7*fft 0 

[0 0 3 9] *SBfl5«l=**tl*. a$»G>tt£ffll*TftIII 

[0 0 4 0] *SSt6«l~i3l % "CI** EEUBflfcSffia** 

tib>i? : '<7>fili;cfcftffiIEi:¥i5fiS^«tftffiiEi:$»a 

[0 04 1 ] *SlfiOTl^fc^ri4. = - Rt/< 

^ — V^^fO^L-CH^TcliaSrSaf&^ft tOS'BiM L 
fc/><, 2£a>*>5KcfcoTH&7cili«£BS 

»-r«*oi=«LT*affl-e*fta)tt*9*"ettt^. 

[©1] (Si 14. ^0^O-gje^JlcffiftH;^5cIt;l')^ 

BOvXT-MJtfiltBTfcft. 

[©2] x^fiojuv^Tv^r— :7;u*fWS 

[©3] ©314. X*fp)C0;u^^7 VJn— 7)\,&ttf& 

-f&tz£><x>yo—T\— h©-efcft 0 
cms] ©514. x^fsicD^y^yy^T— ^u*ftj* 

[El 6] ©6(4. X-ftnn^viy VJ=r — 7)\,&fttil 
-f&tz&><D7 P — ^-v— h©T*fefto 



[©7] ©714. Y^fS]a);u^^T^^ J f-"^;u^t^/£ 

[©8] ©814. Y^fl^'^T'^f- 
-f ftfctf>0>:? a— — h©"C&fto 

[©9] ©9(4. Y^rsia>;U'y<7 7^^f— 

[©1 0] ©1 014. Y^ffi](0;U-y^7 1 >^ f, x— 
i^fSLt &tz&><07n— ^ + — h@"Cfefto 
[©1 1] ©1 114. Y^In]C0JU'V^7^^T— 

[©i 2] ©i 214. z^fS]0;u^^7^^T--^;u$ 

MtSfcM7P-ft- h©Trfcfto 

[©1 3] ©1 314. Z*rtJ<D;U!y*7^^T— 
flp/£-f fttrtoCD^P — h©"^&fto 

[©14] ©i 4(4. z^rsjo;u^^r v^-r— 

flp/£t"ft*:Ak<&"? O—^r-V — h®T*&fto 
[©1 5] ©1 5(4. X^fS]C05&JHll«5Z?#CDtc^CD;fii] 

S«^»»ttffi»WE-Cftft. 

[©16] ©6(4. X^rS]^S§StH«T : — $G>fts;*& 
SJJB^©T'fcfto 

[©1 7] ©1 714. Y^fn)<D!SJKHH«lW»rofc*>a>afl 

Stta>»»ittiiil»MH"efcft. 

[©1 8] ©1 8 14. ZfifttO&ttm&ISLfttotztocnm 
[©1 9] ©1 9 14. ft£GD*r 'J ?l/-'>3 >*tttt 

1 3M2tf 

2 • nsfi^nss 

2 a 

2 b @f£-r— ^ 

2 c rf-PttSlcSil 

3 3N£tfftlttP£fi 

4 H5ft5c«^-b >^ 

5 P>tfa — * 



(6) 



1*Bfl.¥ 1 0-4 7 9 2 0 




[EM 5] 



[122] 

si — ]""__ 

^ ' iff! £ tti fli i '** F D! 12 U . * * HI tt tt" | 

I hJ 1*44) fcEUSL&tA . .] 

| 1 " 

S2 \ , 

] .L T B) * c -' 3 0 * JSI l£__J 

S3^ 



- > CD 



NO 



*h Ill 5 

H 3 wiTjfflCfcSBaiiftia'c* 
fsi — » * » ta. * tb tft u r irL ^ 



58 



T 



S9-, 



NO 



"j YES 



(a) 




(7) 



-1 0—4 7 9 2 



[03] 



[Ell 6] 



S10 r \ .. ..1 <'--; 



SM 



X.. 



—w 



SM 



S12 A .H 

: c c D * * 7 r itfcl I 

;~.r 



M m«isat: /r *7 y? < 



3 nsiw ? >- 



KO 



I 3 linJT»)LfcUESIiBiftM"C* 



Slo 



a i 



517 



j is ft o {fee* Sfit £ El?.£E $j£ tr 



N 0 



1 

i & o o Kit*?: 




C®1 7] 



O) 



<b> 



(g) - - WBB7.1 0-4 7 9 20 



[04] 



[Ell 8] 



S19 

vj- 



s 



l u i _ x , 



1 

1 u t w 



520 r 

Vs. 



*U*£tr 1 



S21 



S23 ( OCR ;• . 2 4 2) Olfilt i 

svi v 



S25 




^ » ffi 5 O 4> o 55 a W ifi I 



t.Kljlli] lOl-Ut.xlil ti! 1225) 





a* ct\\ 



YES 



[01 9] 




(9) 



[IB 5] 



S3) 




532 



a- 1 



S33 



I 




*d)9£0Ul-wtil lj) lOl-lut.wli] lj] 1255)0 




(10) 



iSfflW- 1 0-4 7 9 2 0 



X A" PI 



IS] 



S42 f * 1 

$43 r - * 
^ 



r r~Tv 



n - I u 



$45- 



] S44^ 

i_« I MM IN""' > 

t _ w 1 j ) i » 1 \j A j 
^ — — ^ VES 



j P *£tt 



T 

~ ... YES 

- 5(>Sl4* 



I ( i 7- ■ n) / Z. 0 »t.n(g ) | | 



,J,IM, i , «i 



... <L£ _<: ° ffi 36 tt * tSjSU-** 

v- ""yes 

<^T<D®£Ci.j") *6fcj£> 

^ ~- " 



r x y K ) 

V — ' 



1#MWl 0-4 7 9 20 



[07] 



( * f - Y J 
s _ . — y 



Tl 



T2 



v 



T3 



] 



T5 



3DHW? 



HO 



T6* 



T7 



! YES 
.>*. 



3 igjtzffJCfc&ttEJ&EilT* 



1«\ . 1 — 

<Cj 5 0 0 BH«2> 

[vES 



(12)" 



ftBtff .1.0--.4.7.9 .2 O 



[08] 



T10 




i 

ii2 .r 



T13 



n * a* w * 



L. . 



™>^^ NO ^ j 
3 EStW? J> " 



715 .[res 



3 BltjWtfc5SSI® ttBIT * 



TIG 



, y , ; 1 

» jr ^ BF - w ®* t c J^.^i^i_'l-. J 

~ L , 

^jaga* : g * ? » «t a k r * * i 
1 — <~ J 5 0 0 smarts 



! F 



(13) 



1*WW 1 0-4 7 9 20 



TI9 



2 



720 



i 



T21 



122 



T24 



^ HO 



125 \_--~~ «o 

T26, ZTCT* , 

j *©@j£<DUi^UI HI (Ol-Ut-ylil ill 12551 
«>tt*£T*)2tet** _ j 




T28- — r^vps 



1A. 



* oHSOjttijrlJ) IU Ik! a 

7 T A ^PUflS^ftgigft PfXQ.l it) 



3r 



NO 



<T* f © K li * «g; 

V— • — or- a » 1 



(14) 



1$BB¥ 1 0-47 9 20 



[Ell 0] 



Y /> PI lu v 9 'f •* 



7 „ 7 9- - V tt i& t * fc * © 7 o - * * - l (D 



T3I 



T33 



'"1 



tT " y )> n » ■ c «* o 5 w h » 7 r -c a. * tt * © | 

1 1 



T34 



"i 7V&&% ( i : 2 5 6. i : 2 4 ? ) « S £ * * * ^ * \ 



NO 



T35 \ ^ » 

a tt ft © fift » « a* 

128 liUt-- 
VES 

_ 



138 W^-^ "- wo 



NO 



T40^ 



CO ® £ KtS.-> 

* YES 



T41 



NO 



(15) WW*! 0 



[Ell] 

' |uj 0) /W y * It y 7 7 7 Wit** 



(16) 



WMf-l 0-4 7 9-2-0 



II 2] 



Ul 



«2 r~: . 



fr fr H * 



1 



U5 



U6 



3 



3 0«i!«Lfc»aag*g"- 
fr&lfe& ft- IS % BP ft I T & it 



HO j 



n 



± 



Ul " T . 



Mo 



o o o aitawjZ 



YES 



(17 ) 7 9-ZO 



II 3] 



U9 



__L_. 



M «- 1 __! 

(-—.: '.zz=i 



Ull |— 



( i i 2 5 6 . j : 2 4 2 ) CO <fi k I 



— o ft © Bi flfc t • 



^r__jt^ ^^50 •» w ft— — 

* — "rlT 
UU U-^^^ NO 

* ©®£ ©lut-J Ij) ID [03 — lut.r I j I 




BXtteiut.ztil ID IkUi. 



7 r ^oXJi (a *0.l ») 



K0 

I < £ T CUBE 



U)9> 



— or " Pf *♦ 1 ' s_ 

I — -^z; £t ©Eft ? 7 ^**RjgD> 



(18) 



?#gfl¥ 1 4 7 9 2 0 



[01 4] 

7. # H *» * * y v * * - 7* n> * ttfcit ? * *> <0 7 n - * f - h ® 




*Rffitt£SLBlSSm8 -2-12 «*5t* 
(72)&^# S)H 7n£ 



(72)£B/5% ftjg fift 
503 



- 1 } JP, 10-047920, A [DETAILED DESCRIPTION] Page 1 of 5 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the calibration approach in the three-dimensions 
metering device needed for measuring the three-dimensions location of a device under test with image 
pick-up means, such as a camera. 
[0002] 

[Description of the Prior Art] Conventionally, the approach shown in drawing 19 is learned as the 
calibration approach in this kind of three-dimensions metering device (for example, refer to JP,5- 
2488 19, A). This approach obtains proofreading data using the measurement plate 52 with which the grid 
line 51 (or many points) which shows a coordinate as an object for proofreading was minced by 
recognizing the grid line 51 and processing by computer 55 with the three-dimensions visual sensor 54, 
moving this measurement plate 52 forward and backward with a control unit 53. In this case, it faces 
recognizing the grid line 51 and the image-processing technique called binarization processing is used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there was a trouble that it cannot extract finely or 
the line toward which it inclined, without this grid line's 51 becoming blurred according to the 
environment of light, and being able to extract the core of the grid line 51 is extracted in case an image 
processing extracts the grid line 51, the coordinate value obtained as a result shifted from an exact 
location by the conventional calibration approach mentioned above, and an accurate calibration could 
not be performed. 

[0004] This invention was made in order to cancel such a trouble, and it aims at offering the calibration 
approach that the error by binarization processing can be removed and highly precise-ization can be 
attained. 
[0005] 

[Means for Solving the Problem and its Function and Effect] In order to attain the above-mentioned 
purpose, the calibration approach by this invention Irradiate light on the surface of a device under test 
with a floodlighting means, and the reflected light is picturized with an image pick-up means. It is the 
calibration approach in the three-dimensions metering device which measures the location of said device 
under test based on the principle of triangulation from the information on this reflected light picturized. 
The depth map in each moving point when moving the object for proofreading to said image pick-up 
means yaw rotation, pitch rotation, and approximately is picturized with said image pick-up means. This 
picturized depth map is processed, the three-dimensions coordinate value for said every depth map of 
each pixel is calculated, and it is characterized by obtaining calibration value from this three-dimensions 
coordinate value calculated. 

[0006] In the calibration approach of this invention, the depth map in each moving point is acquired 
with an image pick-up means, moving an object for proofreading like a measurement plate to image 
pick-up means, such as a camera, constant-rate [ every ] yaw rotation, pitch rotation, or approximately, 
for example. And by processing this acquired depth map, the three-dimensions coordinate value for 
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every depth map of that of each pixel is calculated, and calibration value is obtained from this three- 
dimensions coordinate value calculated. 

[0007] Since the conversion table (look-up table) of the 256 steps of distance information and the three- 
dimensions coordinate value which were replaced with the light-and-darkness information on each pixel 
by rotation of the object for proofreading and order migration is created according to this invention, 
generating of the error by binarization processing [ as / in what extracts the conventional grid line by the 
image processing ] can be eliminated, and a highly precise calibration can be realized. 
[0008] In this invention, while facing processing the depth map picturized by said image pick-up means 
and setting up the median value around a specific pixel as a depth map of the pixel about one image, it is 
desirable to carry out a multiple-times setup of the depth map obtained in this way in each location, and 
to set up the median value of these multiple times as correction value of the depth map of the pixel. By 
carrying out like this, even when the pixel value of an acquisition image is distorted by the scattered 
reflection of the front face of the object for proofreading etc., a noise can be removed and smoothing 
processing of an acquisition image can be performed, and it becomes possible to perform a highly 
precise calibration. 
[0009] 

[Embodiment of the Invention] Next, it explains about the concrete example of the calibration approach 
by this invention, referring to a drawing. 

[0010] The system configuration Fig. of the three-dimensions metering device applied to one example of 
this invention at drawin g 1 is shown. The measurement plate 1 as an object for proofreading which the 
three-dimensions metering device of this example consists of with a plain plate, The measurement plate 
migration equipment 2 made to move this measurement plate 1 to a request location, and the 
measurement plate control unit 3 which controls this measurement plate migration equipment 2, It has 
the three-dimensions visual sensor 4 formed by carrying out opposite grade to said measurement plate 1, 
and the computer 5 which saves and processes the depth map acquired by said three-dimensions visual 
sensor 4 according to the migration location of said measurement plate 1 while controlling said 
measurement plate control unit 3. 

[001 1] Said measurement plate migration equipment 2 is equipped with direct-acting slider 2a and 
GONIO slewing-gear 2c prepared through rotary table 2b on this direct-acting slider 2a, and the 
measurement plate 1 is constituted by this movable to the three-dimensions visual sensor 4 yaw rotation 
(rotation of the circumference of a vertical revolving shaft), pitch rotation (rotation of the circumference 
of a level revolving shaft), and approximately. Moreover, said three-dimensions visual sensor 4 equips 
the front face of the measurement plate 1 with the laser radiation section which irradiates a laser beam 
(coding pattern light), and the CCD camera as an image pick-up means to picturize the reflected light 
from the front face of this measurement plate 1, and the image acquired by this CCD camera is sent to a 
computer 5. In this way, the depth map in each moving point is acquired with the three-dimensions 
visual sensor 4, moving the measurement plate 1 a constant rate every based on the control signal from a 
computer 5. 

[0012] It is bright in a near place, and it transposes to light-and-darkness information, and, as for this 
three-dimensions visual sensor 4, a far and near distance of the three-dimensions visual sensor 4 and the 
measurement plate 1 concerned is outputted to it as a distant place is displayed darkly. And it is taught 
when with what kind of three-dimensions coordinate the value which shows this light and darkness deals 
in fact carries out a calibration. 

[0013] Next, the calibration approach in this example is explained according to the flow chart shown in 
drawin g 2 thru/or drawin g 14 R> 4, referring to drawing 15 thru/or drawin g 18 , 
[0014] First, drawing 2 R> 2 thru/or drawing 6 explain the flow for creating the look-up table of the 
direction of X which stores the location data of the direction of X. 

[0015] the Sl:three-dimensions visual sensor 4 - receiving — all the shafts of the migration shaft of the 
measurement plate 1 - in other words, each shaft of a vertical revolving shaft (Y-axis), a level revolving 
shaft (X-axis), and an order migration shaft (Z-axis) is moved to the zero as metrics. 
S2: In order to acquire the depth map data of the direction of X, as shown in drawing 15 R> 5 (a), to the 
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three-dimensions visual sensor 4, give the include angle of +30 degrees to +30 degrees, i.e., a vertical, 
and install the measurement plate 1 in the circumference of a vertical revolving shaft. 
[0016] S3-S5: Acquire the depth map data of the measurement plate 1 with the CCD camera of the 
three-dimensions visual sensor 4, and in order to remove the noise according this acquisition image to 
reflection of the front face of the measurement plate 1 etc., a median filter (smoothing filter) amends. In 
addition, this median filter replaces the concentration value of the pixel which should be measured with 
the median value (median) of the near field (for example, 3x3) of that pixel. And this processing is 
repeated until it acquires the image in each location 3 times. 

[0017] S6-S7: If 3 times of depth maps are acquired in each location, the value of the same pixel will be 
compared, that median value (median) will be calculated, and this median value will be set up as a final 
depth map. Then, this obtained depth map is written in the depth map file in the storage in a computer 5. 

[0018] S8 - S9: Only constant pitch (for example, 0.1mm) can shift the measurement plate 1 order 
location back, acquire depth map data like the above-mentioned, repeat acquisition of this data by all 
depth map files (1500 times), and write in depth map file xp0.ckd-xpl499.ckd at the time of forward 
rotation of the X-axis. In this way, all the depth map data at the time of forward rotation of the X-axis in 
75mm - 125mm measuring range are acquired, for example. 

[0019] As shown in S10 - SI 1 :, next drawin g 15 (b), while giving the include angle of -30 degrees to a 
vertical and installing the measurement plate 1 in it to the three-dimensions visual sensor 4, this 
measurement plate 1 is returned to a cross direction to a home position. 

[0020] S12-S18: Perform the same processing as the above-mentioned S3 - S9, for example, acquire all 
the depth map data at the time of negative rotation of the X-axis in 75mm - 125mm measuring range, 
and write this acquisition data in depth map file xn0.kmt-xnl499.kmt at the time of negative rotation of 
the X-axis. 

[0021] SI 9: In order to create the look-up table of the direction of X, perform initial setting first. In this 
initial setting, an indeterminate value is set as lut-x (at the time of forward rotation of the X-axis) and 
lut-w (at the time of negative rotation of the X-axis) which show the X coordinate of a look-up table. 
S20-S22: Read depth map file xpO.kmt to xpl499.kmt at the time of forward rotation of the X-axis 
created as mentioned above. 

[0022] S23-S26: Since a break exists in the depth map data obtained depending on the method of 
installation of the measurement plate 1 and that data serves as a noise, perform processing for 
eliminating this noise. Namely, it compares with the image data in front of one first for every pixel of 
depth map ixj (i; 256 pixels, j; 242 pixels). For example, image data xp.kmt of the value of the pixel of 
the n line m train of image data xplO.kmt and the location in front of one of them is the same, and the 
value of the pixel of a n line m train is compared, when the difference of the value of the pixel of order 
is 128 or more, in order for that pixel to be in less than 50mm from a head, and to make this data into an 
invalid - lut- of the location of that pixel - x [m], [n], [0] - lut- the value of x [m], [n], and [255] is 
made into an indeterminate value. 

S27-S28: When the value of lut-x of a pixel value is an indeterminate value, set up the migration length 
when photographing the file read into lut-x of the pixel. Here, it will become movement magnitude, if 
the part of alpha of xpalpha.kmt of a file expresses the order of a file and hangs 0.1 on alpha of this file 
number (alphaxO.lmm). Thereby, the location of the code value which appeared in the beginning of 
each pixel is memorized by lut-x. 

[0023] S29: Process S23-S28 about all pixels (i;256 pixel and j; 242 pixels). 
S30: Check whether processing has been made about all depth map file xp0.kmt-xpl499.kmt(s). 
[0024] S3 1-S41: Perform processing (S20-S28) in depth map file xp0.kmt-xpl499.kmt at the time of 
forward rotation of the above-mentioned X-axis, and same processing about depth map file xnO.kmt- 
xnl499.kmt at the time of negative rotation of the X-axis, and set up the pixel location read into lut-w of 
each pixel. 

[0025] S42-S49 : about the value (Z;0-255) which the pixel of each pixel has As relative-distance 
in=lut-w [j], [i], and [z] of ip=lut -x [i], [j], [z], and Z shaft orientations from the initial valve position at 
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the time of X-axis negative rotation, the relative distance of Z shaft orientations from the initial valve 
position at the time of X-axis forward rotation An assignment pixel value sets the location found first as 
them ip and in. And when these [ ip and in ] are not indeterminate values, the X coordinate to the pixel 
value of the location is computed by the degree type. 

X=(ip-in)/(2xtantheta) .... It sets at this ** ceremony and (ip-in) expresses the difference of the image 
location at the time of X-axis forward rotation, and the image location at the time of X-axis negative 
rotation as shown in drawing 16 whenever [ tilt-angle / of the **theta:measurement plate 1 ]. Therefore, 
the X coordinate showing the same pixel value at the time of forward rotation of the measurement plate 
1 and negative rotation of Point A is expressed with ** type. In addition, the X coordinate of this point 
A is stored in memory lut-x [i], [above-mentioned j], and above-mentioned [z] for saving of memory. 
On the other hand, when ip or in is an indeterminate value, an indeterminate value is set as memory lut-x 
[j],[i],and[z]. 

[0026] S50: Process above-mentioned S42-above-mentioned S49 about all pixels (i; 256 pixels and j; 
242 pixels), complete the look-up table of the direction of X, and end a flow. 

[0027] Next, the look-up table of the direction of Y which stores the location data of the direction of Y 
is created according to each step of T1-T44 shown in drawing 7 thru/or drawing 1 1 . 
[0028] The flow for look-up table creation of this direction of Y As shown in drawing 17 (a) and (b) By 
what (step T2, T10 reference) the include angle of **20 degrees is given and the measurement plate 1 is 
horizontally installed for Except acquiring the depth map data of the direction of Y, and writing the 
depth map data in depth map file yp0.kmt-ypl499.kmt and yn0.kmt-ynl499.kmt, it is the same as that of 
the processing in each step of S 1 -S50 shown in drawing 2 thru/or drawing 6 . Therefore, suppose that 
explanation is omitted about the contents of a detail of this flow. 

[0029] Then, drawing 12 thru/or drawing 14 explain the flow for creating the look-up table of the Z 
direction which stores the location data of a Z direction. 

[0030] the Ul ithree-dimensions visual sensor 4 -- receiving — all the shafts of the migration shaft of the 

measurement plate 1 - in other words, each shaft of a vertical revolving shaft (Y-axis), a level revolving 

shaft (X-axis), and an order migration shaft (Z-axis) is moved to the zero as metrics. 

[003 1] U2-U4: Acquire the depth map data of the measurement plate 1 with the CCD camera of the 

three-dimensions visual sensor 4, and a median filter (smoothing filter) amends this acquisition image. 

And this processing is repeated until it acquires the image in each location 3 times. 

[0032] U5-U6: If 3 times of depth maps are acquired in each location, the value of the same pixel will be 

compared, that median value (median) will be calculated, and this median value will be set up as a final 

depth map. Then, this obtained depth map is written in the depth map file in the storage in a computer 5. 

[0033] U7-U8: Only constant pitch (for example, 0.1mm) can shift the measurement plate 1 order 
location back, acquire depth map data like the above-mentioned, repeat acquisition of this data by all 
depth map files (1000 times), and write in depth map file z0.kmt-z999.kmt of the Z-axis. In this way, all 
the depth map data of the Z-axis in 100mm - 200mm measuring range are acquired, for example. 
[0034] U9: In order to create the look-up table of a Z direction, perform initial setting first. In this initial 
setting, an indeterminate value is set as lut-z which shows the Z coordinate of a look-up table. 
U10-U1 1 : Read pixel location zO.kmt of the depth map file of the Z-axis created as mentioned above. 
[0035] U12-U15: Perform processing for eliminating the noise of the depth map data obtained like steps 
S23-S26 of drawing 2 thru/or drawing 6 . That is, as compared with the image data in front of one, that 
pixel is in less than 50mm from a head first at each pixel (i; 256 pixels, j; 242 pixels) of every [ of i and 
j ], and when the difference of the pixel of order is 128 or more, in order to make this data into an 
invalid, the value of lut-z of that pixel is made into an indeterminate value. 

U16-U17: When the value of lut-z of a pixel value is an indeterminate value, set up the migration length 

when photographing the file read into lut-z of the pixel. Thereby, the location of the code value which 

appeared in the beginning of each pixel is memorized by lut-z. 

[0036] U18: Process Ul 1-U17 about all pixels (i;256 pixel and j; 242 pixels). 

U19: Check whether processing has been made about all depth map file z0.kmt-z999.kmt(s). 
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[0037] U20-U25: An assignment pixel value sets the location found first as these i=lut-z [j], [i], and [z] 
about the value (Z;0-255) which the pixel of each pixel has. And when this i is not an indeterminate 
value, the Z coordinate to the pixel value of that location is computed by storing the value of this i in lut- 
z UL [*L an d [z]. On the other hand, when i is an indeterminate value, it checks whether they are all pixel 
values, and returns to step U22. 

[0038] U26: Process above-mentioned U22-above-mentioned U25 about all pixels (i; 256 pixels and j; 
242 pixels), complete the look-up table of a Z direction, and end a flow. 

[0039] according to this example, since the conversion table (look-up table) of the light-and-darkness 
information on each pixel and a three-dimensions coordinate value is created using a plain plate, the 
conventional grid line can be markedly boiled compared with what is extracted by the image processing, 
and highly precise-ization can be attained. 

[0040] In this example, although it shall face processing a depth map and shall amend using a median 
value, the average can also be used and amended instead of this median value. Moreover, it is also 
possible to carry out combining amendment by these medians value and amendment by the average 
value as a median value performs 1st amendment and an average value performs 2nd amendment. 
[0041] In this example, although what irradiates coding pattern light at a measurement plate, and 
acquires a three dimensional image was explained, it cannot be overemphasized that this invention is 
applicable also to what acquires a three dimensional image with two cameras. 
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JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Irradiate light on the surface of a device under test with a floodlighting means, and the 
reflected light is picturized with an image pick-up means. It is the calibration approach in the three- 
dimensions metering device which measures the location of said device under test based on the principle 
of triangulation from the information on this reflected light picturized. The depth map in each moving 
point when moving the object for proofreading to said image pick-up means yaw rotation, pitch rotation, 
and approximately is picturized with said image pick-up means. The calibration approach characterized 
by processing this picturized depth map, calculating the three-dimensions coordinate value for said 
every depth map of each pixel, and obtaining calibration value from this three-dimensions coordinate 
value calculated. 

[Claim 2] The calibration approach according to claim 1 of carrying out a multiple-times setup of the 
depth map obtained in this way in each location, and setting up the median value of these multiple times 
as correction value of the depth map of the pixel while facing processing the depth map picturized by 
said image pick-up means and setting up the median value around a specific pixel as a depth map of the 
pixel about one image. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the system configuration Fig. of the three-dimensions metering device 
concerning one example of this invention. 

[Drawing 2] Drawing 2 is flow chart [ for creating the look-up table of the direction of X ] **. 
[Drawing 3] Drawing 3 is flow chart [ for creating the look-up table of the direction of X ] **. 
[Drawin g 4] Drawing 4 is flow chart [ for creating the look-up table of the direction of X ] **. 
[Drawing 5] Drawing 5 is flow chart [ for creating the look-up table of the direction of X ] **. 
[Drawin g 6] Drawin g 6 is flow chart [ for creating the look-up table of the direction of X ] **. 
[Drawin g 7] Drawin g 7 is flow chart [ for creating the look-up table of the direction of Y ] **. 
[Drawin g 8] Drawing 8 is flow chart [ for creating the look-up table of the direction of Y ] **. 
[Drawin g 9] Drawing 9 is flow chart [ for creating the look-up table of the direction of Y ] **. 
[Drawin g 10] Drawin g 10 is flow chart [ for creating the look-up table of the direction of Y ] **. 
[Drawin g 1 1] Drawing 1 1 is flow chart [ for creating the look-up table of the direction of Y ] **. 
[Drawin g 12] Drawing 12 is flow chart [ for creating the look-up table of a Z direction ] **. 
[Drawin g 13] Drawin g 1 3 is flow chart [ for creating the look-up table of a Z direction ] **. 
[Drawin g 14] Drawing 1 4 is flow chart [ for creating the look-up table of a Z direction ] **. 
[Drawing 15] Drawing 1 5 is the migration condition explanatory view of the measurement plate for 
depth map acquisition of the direction of X. 

[Drawing 16] Drawing 6 is the count approach explanatory view of the depth map data of the direction 




[Drawing 1 7] Drawing 1 7 is the migration condition explanatory view of the measurement plate for 
depth map acquisition of the direction of Y. 

[Drawin g 18] Drawin g 18 is the migration condition explanatory view of the measurement plate for 
depth map acquisition of a Z direction. 

[Drawin g 19] Drawing 19 is the conventional calibration approach explanatory view. 
[Description of Notations] 

1 Measurement Plate 

2 Measurement Plate Migration Equipment 
2a Direct-acting slider 

2b Rotary table 

2c GONIO slewing gear 

3 Measurement Plate Control Unit 

4 Three-Dimensions Visual Sensor 

5 Computer 




ofX. 
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DRAWINGS 



[Drawin g 11 




[Drawin g 2] 
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[Drawing 15] 
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[Drawing 3] 
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[Drawing 16] 
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[Drawing 17] 




(b) 

[Drawin g 4] 
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[Drawing 19] 




55 



[Drawin g 5] 



http://www4.ipdl.ncipi.go.jp/cgi-biix/tran_web_cgi_ejje 



12/6/2005 



JP, 10-047920, A [DRAWINGS] 



X # ft © ;u y 7 y 7* r - 7' ;t/£ 1"S^i607D-^v- h © 



S3l 




S32 



cr = l 



S33 



(Knd. knt«R»i&t;) <*:M499tO 



S34 



i , j O&IUI; ( i : 2 5 6. j : 2 4 2) ©ttk i 




$36- 

S37-y r ' • 



*<D®$<DluU*li] |j] [0]-lut_w[i] (j) [255] © 




e <Z>® So intend] |j] It] e K^i&^tf7 r -f 
7T^OHIW»Bf*« (orxQ.l ) 



NO 



NO 




[Drawin g 6] 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 



JP,10-047920,A [DRAWINGS] 



Page 9 of 17 



X % In) £D A/ -, 0 7 v 7" 7" - 1 n> £• ft J& f & ti ft ffl ? U - -3- + - I- ® 



S42 



n 



S43 r 



j - 0 



[ i p - I u 



.... s 

_ 



S45- 



t_x [j]|i](z] I 
n =- \ u t _ w [ j ] i i ) | 7. \ \ 

YES 



\ P 



1 



""'NO 



YKS 



1 u t x f j } I i ] [ z ] - 

( i p - i n ) / 2 . 0 *Un(0 ) 



NO 



S49 

_ T © ifi $ * II & ^ 



NO 



S50 



YES 



S48 .\ 

r i u t _ x i j j f i i i i i - 



[Drawing 7] 



http://www4JpdLncipi.gojp/cgi-biii/tran_web_cgi_ejje 



12/6/2005 



* JP,10-047920,A [DRAWINGS] 



Page 10 of 17 



( * * - V J 



71 



T2 



j _ 

v 



fc^felfcttlHO t+20* rate 



T3 



V- 



CCD^ 7f»tW 



u . .* 



^ 7 i 9 



3 BlttM? 



NO 



T6> 



! YES 



3 l!3it»)t/:Sett®&liaTx 



"V- 



"1 



T8 V.._J 




- < i 5 o o m^m^ 

NO ^ ^ 

f VES 



[Drawing 8] 



http://wmv4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 



12/6/2005 



JP,10-047920,A [DRAWINGS] 



Page 11 of 17 



no 



* ¥ folic M Rfl *3 c - 2 0 - 0 SSc 08 ] 



I. — I 



712 



! 

.r 



T13 



L 



r 



115 



T!4>X..^ 
3B!8f-ifl? 

[ IES 
i 



NO 



3 ia«tiWUyi5Ei8ttii«RaT. 



TIG 



t: 



Ti7 



i 



T18>— ^ 

' i 5 o o laatiw? 



.; : , 



[Drawing 9] 



http://www4.ipdl.ncipi.go.jp/cgi-biiVtran_web_cgi_ejje 



12/6/2005 



JP,10-047920,A [DRAWINGS] 



Page 12 of 17 



Y T) ft 0i )l> t 4 Y ■» •/ •}■ - 7' ftfig-i" £ h J6 © 7 n - * * - Kg) 



T19 



! 



T20 



Y;ff|»iliEiatctf<Dil6»i»7 r 4 >t>y p o, Itmi* 
6ft ^ i£ tf 



T21 



T22 



T23 



< r" 

| (ypa. k n» t 4tfc*&fc) ( * : 1~1490&?) 

r 



Vj i, j v>&% ( i : 2 5 6, j : 2 4 2 > o>t* k £ 



wo 



V 



T25> 

V ^ — . HO 

[~~* Oil <Dlut_y (j| [i] (0) -lut.y fjl 



i! (2551 J 




T28 



QfiSttOlut-yljl [i] [kjjg> 

*ett^--^ 



* Ol^cDlul_y{jj [i] [k| C«**^£ 



NO 



T29 



V- 



T30 



NO 



[Drawin g 10] 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 



12/6/2005 



JP 5 10-047920, A [DRAWINGS] 



Page 13 of 17 



T31 



T32 



;z r - - — | 



T33 | 1 

I (yn*. k m t * iTc * & ) Car: 1-1499* 



1499* r) 



T34 r * 

VJ i , j eofciiiS ( J : 2 5 6. i : 



:2 4 2)©«ki--^B»© 



T35 



'V- 

* 5 0 ■■ 1st A 



NO 



T36- 



YES 



NO 



^ & m & e> a o % m : -> -■— — 

128 MJ>^^ 
ir<0®*©lut.v[j) [il [01 ~iut_v(j! ii| 1255) 




139 



NO 

1 



YES 



* o@&-0> lut_v(j) [i] Ik] i: ft 



L N0 



T40 



.V 



NO 



T41- 



I 11 J 



YES 



[Drawing 1 1] 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 



12/6/2005 



JP, 10-047920, A [DRAWINGS] 



Page 14 of 17 



v*fc«*» * *r* - f ****** «te»fl>7"-*- + ->® 



T42 



T43 



T44 



4~ z =0 

3 * — 1 

i 
1 



«A - -± 

;, n - l u t _ v [ j 1 \ \ 1 ( z 1 



YES 



i p - ^3£i& 



JL 

"A 



_ i n 

T47>, 



T43* 



r i u t _ y I j 1 1 i 1 1 * 1 - , - , 
I (i7-i n) /2. 0 Uan(0) 



J 



NO 



149 

$-coa*tt*tsss 



NO 




T50 

'Yes 



c 



[Drawing 12} 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 



12/6/2005 



JP, 10-047920, A [DRAWINGS] 



X ? - h 



ui v _ 

i frit***) _ | 



— i 



u2 r — 

M cc 7-eit*i ~] 



U3 



f ®$t®&^ /fir*? 4»* 



_ 



NO 



U5 



__ 



3 mstwib^aiRia^rair. 



U6 



...1 



NO 



ttJftgffittii»*Eteagfc* S^- 
1 ! ' 



YES 

r i 



[Drawing 13] 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 



JP,10-047920,A [DRAWINGS] 



Page 16 of 17 



l)9 

t 



CI] 

i 





UIO | 



sr.: 



z£ffl®iii!ittKfft7 j 4 a> zo . km t 



rv 



Ul2 



i\ 

i. j ( i : 2 5 6 . j : 2 4 2 ) © <fi k t 



<C,*fflfr& 5 On lei ft 
YES 



NO 




J 8 pj it— 

YES 



UI6 ^ 







NO 








(jl [il [2551 





NO 

<T ®*tt«>lut.ztj| lij [k] g> 



*0E*0lut.i[j] [i] [k] i: feE^iAA,/c 



L 



NO 




U19 - 



L_. 



NO 



_ — or or -t I ~ 




[Drawing 14] 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 



12/6/2005 



• JP,10-047920,A [DRAWINGS] 



Page 17 of 17 



i 



Z £ U ®* 0 V frZftj&t &tc*><07 a - 1- + - H 



U20 



2 -0 



U2I J 

i . j - 0 



^ ; ^ Jj_ t _ * C j ] ( i ) [ 3i ) 



U24 



U23 V 

"no 



VES 



I. 



I u i _ 2 C i ) ( i ) C i ) - i 

F — 



"1 

..J 



1 -^C _ p x <*> m n u * it is 

U26^ __^L.^^ 
GDMCttCi.j) 



V 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/6/2005 



